Higher spontaneous and TNFalpha-induced apoptosis of neonatal blood granulocytes.
Granulocytes play an important role in inflammatory diseases. Neonates tend to develop granulocytopenia under sepsis and stress. It remains unclear whether apoptosis of neonatal granulocytes is different from that of adult granulocytes. In this study, we analyzed the discrepancy of granulocyte apoptosis between cord blood (CB) and adult blood (AB). We found that spontaneous and tumor necrosis factor-alpha (TNFalpha)-induced granulocyte apoptosis as determined by phosphatidylserine expression and DNA fragmentation were more prominent in CB granulocytes than AB granulocytes. CD95 ligand and TNFalpha levels were significantly higher in CB than in AB (p = 0.001 and p < 0.001, respectively). TNF receptor-2 and CD95 expression on CB granulocytes were not different from those on AB granulocytes. However, the TNF receptor-1 (TNFR1) expression was lower on CB granulocytes than that on AB granulocytes (69.98 +/- 7.32 versus 89.04 +/- 3.73%, p = 0.029). This decrease of TNFR1 expression on neonatal granulocytes might be related to a higher plasma TNFalpha level associated with an intrinsic defect on the dynamic change of membrane TNFR1 expression in neonatal granulocytes. The expression of anti-apoptotic molecule Bcl-2 in neonatal granulocytes was also lower than that in adult granulocytes (4.64 +/- 0.51 versus 7.24 +/- 1.17 unit/mg protein, p = 0.032). Moreover, another anti-apoptotic signal, nuclear factor-kappaB nuclear translocation, was also lower in CB than AB granulocytes. Results from this study suggest that higher plasma death ligands associated with lower anti-apoptotic molecules in granulocytes may act an important role in triggering neonatal granulocyte apoptosis.